Intellectual Capital within the Project Management  by Łataś, Robert & Walasek, Dariusz
 Procedia Engineering  153 ( 2016 )  384 – 391 
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of the XXV Polish – Russian – Slovak Seminar “Theoretical Foundation of Civil Engineering”.
doi: 10.1016/j.proeng.2016.08.137 
ScienceDirect
Available online at www.sciencedirect.com
XXV Polish – Russian – Slovak Seminar “Theoretical Foundation of Civil Engineering” 
Intellectual capital within the project management 
Robert àataĞa*, PhD Dariusz Walaseka 
aWarsaw University of Technology, Civil Engineering Department, Al. Armii Ludowej 16, Warsaw 00-637, Poland  
Abstract 
The subject of the article is the intellectual capital within the construction project management. The aim of the study is to present 
intellectual capital as a streamlining factor in the process of construction project on the example of two Polish groups of 
developers and show how selected groups of factors contribute to the reduction of sources of project risk, or improve the 
construction process. The result of the work is the valuation of intellectual capital in two construction companies and its 
comparison. This is an innovative work, as it combines the field of construction and economics (management). The 
interdisciplinary nature of the work gives the combination of these two fields of science and translates it to life – the real 
improvement of the construction process. Selected methods of literature analysis, analysis of secondary data (annual reports), 
analysis of primary data (sales), and interviews with practitioners have been used to write the article. 
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1. Main text  
The Polish economy for many years will thrive under the pressure of public debt and budget deficits. For this 
reason, the economic strategy must be directed in the first instance to remove the causes of the lack of possibility of 
using existing knowledge in the economy. Creating conditions for the development of intellectual capital and 
application of knowledge for the development of knowledge is rather a matter of the future. Thus, the fundamental 
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issue remains the identification of barriers to turning knowledge into productivity and determine the instruments and 
mechanisms of removing these barriers. Obtained in this respect benefits should be allocated in a dominant part to 
multiply intellectual capital. 
Exclusivity of intellectual capital makes it unavailable for other employees and individuals at the same time. 
Without human capital it is therefore impossible to create technological innovation, organizational and consequently 
increase the productivity of generation resources. Digitalization, globalization, integration and liberalization of the 
world economy are undoubtedly processes conducive to capitalize knowledge on a global scale. Through this 
process knowledge as an economic good it can be used as an economic good by different organizations. However, 
its creation needs people – carriers of intellectual capital. 
1.1. Genesis of the intellectual capital 
The term intellectual capital has been around for many years, although not treated in the formal economic theory 
in the same way as the concept of human capital. First use of intellectual capital is given by the economist John 
Kenneth Gabraith. In 1969, a letter to the Polish economist and prolific writer, Michal Kalecki, Galbraith said:  
“I wonder if you realize how much those of us the world around have owed to the intellectual capital you have 
provided over these past decades.” [2] To be most useful, the concept of intellectual capital can mean more than 
"intellect as pure intellect"; it must have a degree of ‘intellect in action’. 
For the formal beginning of intellectual capital management assumes the date on November 12, 1987, when  
K.-E. Sveiby and six Swedish activists of economic life founded the so-called: Konrad Group. Its goal was to 
develop a universal method for the measurement of intangible assets. In 1989 ‘Konrad Report’ was published that 
broke away from the traditional principles used in accounting and management, in which for the first time defined 
the intellectual capital and the first indicators for the measurement of intellectual resources. [1] 
In the 80s of the twentieth century, James Tobin created  the q indicator that highlights the growing difference 
between the market value and the book value of companies entering the era of information. At that time the belief 
prevailed that classic financial measures do not work properly, so the search began for non-financial measures that 
would allow the company to complete an economic analysis. The first breakthrough in the field of intellectual 
capital achieved a Swedish company Skandia, operating in the financial services sector, which in 1990 appointed 
Leif Edvinsson as a director of intellectual capital, and in 1994 published a supplement to the annual report devoted 
to the issue of intellectual capital. [3] 
1.2. Concept of the intellectual capital 
The intellectual capital consists of: the possessed knowledge, experience, organizational technology, customer 
relationships and professional skills. These values give the company a competitive advantage in the market. The aim 
of this work is to develop the intellectual capital. What is the intellectual capital is a combination of following  
factors[2]: genetic inheritance, education, experience, and attitudes about life and business. 
It is obvious that not all knowledge is an element of the intellectual capital, but only that which is useful for the 
enterprise. It takes on characteristics of capital only then if it can be recycled and reused for the good of the 
company 
The definition of intellectual capital can hardly stand apart the other  factors that characterize the organization, 
which the individual is, part of: systems, culture, and research. 
Variously labeled ‘know-how’ or ‘the former procedural knowledge’ is often distinguished from know-that, 
know-what, or declarative knowledge. [4] 
1.3. The intellectual capital definition  
The main problem with the concept of intellectual capital companies is the lack of a uniform definition of the 
term. Besides, the question is how to measure the increase or decrease, how to monitor the level of its value, so that 
investors and other stakeholders can make comparisons on the market, managers can effectively manage it. 
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Fig. 1. Categories related to intellectual capital 
 
Intellectual capital is the difference between the market value and the book value of the organization, which is the 
sum of the hidden assets not included in the balance sheet of the company.  
The balance sheet value (book) of enterprise is the value of its assets reduced by the value of liabilities. It is 
therefore a net asset value, defined as the value of equity in the period in which the measurement is made. The book 
value in the balance sheet represents the valuation of assets and liabilities on the basis of regulations contained in the 
current legislation. The book value of the company tells about the net benefits of the owner of capital, which could 
accomplish in a given day, if he demanded the return of capital. [5]  
1.4. The intellectual capital structure 
Even though there were differences in the number of definitions of intellectual capital to permit the management 
of intangible assets, it is necessary to identify the components of intellectual capital. Unfortunately, in this case there 
is no consensus as well. 
Intellectual capital structure by L. Edvinsson (he distinguished within his structure the human, organizational and 
customer capital) has become a reference point for further research into its place and role in the organization. Some 
researchers, presenting its structure, made only slightly modifications. [6] 
 
Fig. 2. Value/knowledge platform of L. Edvinsson 
In the case of a public company in which an important role is the process of communicating with investors and 
the environment, special role can be attributed to the components of intellectual capital, such as [7]: social 
reputation of the company, organization's culture, quality of management, strength of the brand, ability of the 
company to innovate, business intelligence, company's value strategy and best practices, corporate governance, 
investor relations. 
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The following detail is the basic components of the intellectual capital: human resources, structural capital, 
relational capital (clients). 
 
Fig. 3. Value/knowledge platform of L. Edvinsson 
1.5. Intellectual capital advantages 
It is interesting to ask about the benefits that the company refers, by measuring their intellectual capital. There are 
4 main types of benefits mentioned in the literature [8]:  
x Ability to use the results as part of the remuneration and motivation system, especially managers, 
x The ability to determine how to implement the strategy (allows to select the appropriate method and tools for 
its implementation) 
x Ability to assess the degree and extent of implementation of the strategy, 
x Assistance in formulating the strategy. 
Measurement of changes in the value of intellectual capital can also be very helpful in the process of assessing 
the degree of strategy implementation. Most of modern organizations realized that the use in assessing the results 
performed by the managers only financial measures may cause that they will focus on short-term thinking, 
especially when considered financial measures are related with remuneration schemes. In addition to the four basic 
types of benefits that reach companies measure their intellectual capital, several benefits of a more operational can 
be indicated.  
Benefits of Knowledge Management by S. Sobolewski are divided into 3 goals – high value of the company, the 
high profitability of the company and high customer rating. These three goals are opening the advantages to the 
customer in the form of[7]: increasing loyalty and satisfaction, creating a corporate image – a friend of customers, 
high profitability of customers. 
Advantages of presenting the intellectual capital for internal purposes are widely discussed and reported in the 
literature, as well as verified in empirical research. Presenting internal intellectual capital is widely seen as an 
important tool to improve decision-making. These advantages include: [8] 
x Shows the relationship between the elements and categories of intellectual capital, 
x Quantifies (recognized by quantity) report to the Board, 
x Matches intellectual capital resources to the strategic vision, 
x Reports on current and future benefits of ownership of certain categories of intellectual capital, 
x Helps managers to manage the company's intellectual capital, which leads to making efficient and effective 
decisions. 
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Benefits that refer to the entire management process of the company of their intellectual capital are: 
x The creation of an action-oriented organizational culture, 
x Increasing the self-perception of labor as an important component of the company's intellectual capital and 
increase their level of motivation, 
x Stimulation of activeness in the field of cooperation and knowledge sharing culture within the organization 
as a result of increasing awareness of the benefits derived from intangible assets management process, 
x Increasing the level of innovation in the company, 
x Understanding organizational social network within the company and to identify the leaders of change, 
x Better understanding how to build relationships within the company through the use of intangible assets, 
x Continuous monitoring of the value of intangible assets and the use of methods to increase their value and 
means of acquisition or protection, 
x Identification of best practices and their dissemination in the company by presenting examples of business 
use of intellectual capital and the creation of the use of best practices in the organization, 
x Acceleration of learning processes and accumulation of knowledge in the company, 
x Establishment of a hierarchy of the most important issues related to intellectual capital, 
x Identification of areas of planes and flow of knowledge within the company, 
x Making identification and categorization of intangible assets, 
x Defining the internal understanding of the term 'intangible assets' by all employees of the company. 
2. Intellectual capital measurement 
2.1. The intellectual capital measurement methods 
Companies may want to measure the intellectual capital for various reasons. One study identified five major 
reasons:  to help organizations to formulate business strategy, to lead to the development of key performance 
indicators, to help assess mergers and acquisitions, can be related to salaries and plan of the organization and also to 
communicate with external entities, which of the company possesses the intellectual property [9]. Categories are an 
extension of classification suggests Lüthy and Williams[10]: Direct Intellectual Capital (DIC), Market 
Capitalization Method (MCM), Methods Return on Assets (ROA), Scorecard Methods (SC 
These methods are: Technology Broker Model, IAV Model (Intangible Assets Valuation), TVC™ Model (Total 
Value Creation), AFTF Model (Accounting for the Future), The Value Explorer™, IVM™ Model (Inclusive 
Valuation Methodology), Citation-Weighted Patents. 
2.2. Calculation of the intellectual capital by VAIC™ 
Method Value Added Intellectual Coefficient (VAIC™) [11] was developed by Alen Pulic, a professor at the 
University of Zagreb and Graz, co-founder of the Austrian Intellectual Capital Reserach Centre. This method is 
intended to measure the effectiveness of key resources in the enterprise. It was also used to measure the 
effectiveness of the regions in Croatia. Pulic assumes that traditional accounting was focused on the cost control, but 
now it is necessary to give it a higher profile analysis of the value creation process. He points out that in order to 
manage the value, it must come under the valuation. Business logic in today's world is a long-term growth and value 
creation. Traditional indicators of the success of the business, such as income, positive cash flow, profit, market 
share and market leadership, do not provide enough information about whether the company actually creates value 
for shareholders/owners or not. Pulic points out that if and only if the company creates more value than the value of 
the resources that are invested, we can talk about the logic of the business continuation and the creation of value-
added. The ability to create the value for the company has become a fundamental criterion for success. The main 
aim of the company is to increase the ability for a long period of time, which can be achieved by investing in 
intellectual resources (mainly human capital, which is a key factor in creating the modern business). Tangible results 
to create value (profit, higher value) are dependent on intangible forms of value creation (increased speed and 
efficiency of communication, better relationships with customers, creating and maintaining a good reputation). 
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VAIC indicator is assumed to be developed in such way that it would meet these requirements and measure the 
effectiveness of key resources in the enterprise. The following table shows the steps used to determine the ratio 
VAIC™. 
Table 1 Exemplary model for calculating measures of VAIC™ 
No Variable Formula Comments 
1 Value added (VA) ܸܣ ൌ ܱܲ ൅ ܧܥ ൅ ܦ ൅ ܣ OP – operating profit 
EC – employment costs 
D – impairment loss 
A – amortization 
CE – the capital employed, 
corresponding to the book value 
of the net assets of the company 
 
 
2 Value added (VA) ܸܣ ൌ ܱܷܶ െ ܫܰ 
3 Human Capital (HC) ܪܥ ൌ ܧܥ
4 Structural Capital (SC) ܵܥ ൌ ܸܣ െܪܥ
5 Human Capital Effectiveness (HCE) 
ܪܥܧ ൌ
ܸܣ
ܪܥ
 
6 Structural Capital Effectiveness (SCE) 
ܵܥܧ ൌ
ܵܥ
ܸܣ
 
7 Intellectual Capital (IC) ܫܥ ൌ ܧܥ െ ܵܥ 
 
8 Intellectual Capital Effectiveness (ICE) ܫܥܧ ൌ ܪܥܧ െ ܵܥܧ
9 Capital Employed Effectiveness 
ܥܧܧ ൌ
ܸܣ
ܥܧ
 
10 Value Added Intellectual Capital (VAIC™) ܸܣܫܥ̻ ൌ ܫܥܧ ൅ ܥܧܧ
2.3. Intellectual capital valuation by VAIC™ method for Dom Development S.A. and Echo Investment S.A. 
The purpose of this section is to calculate the indicator VAIC™. To achieve this, it is necessary to calculate all 
the necessary indicators that have been mentioned in the previous section. All data come from the annual reports 
that are on the official website of the company Dom Development S.A and Echo Investment S.A.The consolidated 
financial statements come from the period 2007-2013. Groups in this thesis have been chosen in terms of the 
author’s interest, and in such a way that shows the image of companies and their intellectual capital, not only over 
the last few years, but also the recent financial crisis, which took place in 2008.  
Table 2 Sample VAIC™ for Group Dom Development S.A 
Phase Indicator Explanation 2007 2008 2009 2010 2011 2012 2013 
 
1 
OUT Sale Revenues PLN 347 794 137 395 738 000 192 385 000 140 013 000 201 010 000 214 777 000 169 591 000 
IN Operational Costs PLN 98 431 120 114 973 000 91 632 000 88 924 000 98 198 000 101 265 000 99 898 000 
VA Value Added PLN 250 363 018 280 765 000 100 753 000 51 089 000 102 812 000 113 512 000 69 693 000 
 
2 
 
VA Value Added PLN 250 363 018 280 765 000 100 753 000 51 089 000 102 812 000 113 512 000 69 693 000 
CE Equity PLN 502 342 000 683 288 000 748 664 000 773 380 000 835 069 000 892 401 000 856 541 000 
VACA Effective use of invested equity 0,5 0,41 0,13 0,07 0,12 0,13 0,08 
 
3 
VA Value Added PLN 250 363 018 280 765 000 100 753 000 51 089 000 102 812 000 113 512 000 69 693 000 
HC Human Capital PLN 37 973 094 43 411 000 31 466 000 33 317 000 38 342 000 42 208 000 41 154 000 
VAHU Effective use of human equity 6,59 6,47 3,20 1,53 2,68 2,69 1,69 
 
4 
VA Value Added PLN 250 363 018 280 765 000 100 753 000 51 089 000 102 812 000 113 512 000 69 693 000 
SC Structural Capital PLN 212 389 923 237 354 000 69 287 000 17 772 000 64 470 000 71 304 000 28 539 000 
STVA Effective use of structural capital 0,85 0,85 0,69 0,35 0,63 0,63 0,41 
 
5 
VACA Effective use of invested equity 0,50 0,41 0,13 0,07 0,12 0,13 0,08 
WAHU Effective use of human capital 6,59 6,47 3,20 1,53 2,68 2,69 1,69 
STVA Effective use of structural capital 0,85 0,85 0,69 0,35 0,63 0,63 0,41 
VAIC Value Added Intellectual Coefficient 7,94 7,72 4,02 1,95 3,43 3,44 2,18 
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2.4. Value added intellectual coefficient (VAIC) 
 
Figure 4 Value added intellectual coefficient (VAIC) 
 
The above chart shows the value added intellectual coefficient. Definitely it can be seen that this ratio is better for 
the Group Echo Investment S.A. (despite a worse 2008). At the beginning of the study, i.e. in 2007, the rate was 
higher by 4.26 points, and at the end of the study, i.e. in 2013, by 6.58 points. This means that every 100 PLN of the 
Group Echo Investment S.A. derived from the human capital employed, structural and its own (equity) generates 
added value of 876 PLN, while the Group Dom Development S.A. of the same means generates only 218 PLN.  
2.5. Methods for increasing the efficiency of intellectual capital  
 
Figure 5 Factors affecting the effectiveness of using the Intellectual Capital – Dom Development S.A. 
The VAIC™ coefficient consists of all of the factors listed in the above chart. Therefore, to increase the 
effectiveness of using the intellectual capital, the Group Dom Development S.A. should improve the indicators at 
the same time. To achieve this, the Group should follow the advice and instructions given in earlier sections 
analyzing these indicators. In the case of the Group Dom Development S.A. it is important to improve the value 
added that affects a large extent on all indicators. As results according to the study, in the real estate sector the 
biggest impact on the effectiveness of using the resource of intellectual capital is the human factor. Finally, it can be 
stated that in real estate companies creating the value-added of intellectual capital should be held by the skillful use 
of human capital. This observation confirms that human capital is an essential component of the conditions of Polish 
intellectual capital firms, including traditional sectors, including real estate development. Increasing the 
effectiveness of its use will contribute to improving the efficiency of the company. 
As results in accordance to the research, in the development sector the biggest impact on the effectiveness of 
using the resource of intellectual capital is the human factor. In the end, it can be stated that in development 
companies to create the value-added of intellectual capital the skillful use of human capital should be held. This 
observation confirms that the human capital is an essential component of the conditions of Polish intellectual capital 
firms, including traditional sectors, including real estate development sector. Increasing the efficiency of its use will 
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contribute to improving the efficiency of the companies. 
3. Conclusions 
Intellectual capital is now the most valuable resource of the organization, and it should take in the forefront of 
strategic concepts. However, the most important are the trends of intellectual capital in the enterprise, designed to: 
x the creation of innovation that will revolutionize the market rules in the industry, 
x building a multidimensional competitive advantage by creating unique competencies to develop unique 
relationships with customers, 
x creation of new core competencies for future relations with the environment. 
Intellectual capital is endowed with such qualities, and the importance in recent years has been recognized not only 
by theorists, but – more importantly – also by economic practice.  
The purpose of the company is to acquire and shaping the relevant intellectual capital resources, both in the form 
of human capital (the right employees with the knowledge, skills, experience, etc.), organizational capital 
(organizational structure, technical infrastructure, patents, licenses) and capital market (customer relations, 
suppliers, competitors, etc.). Good connection and use of the above-mentioned components will allow companies to 
develop a sustainable competitive advantage in the market. 
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